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High-fructose corn syrup (HFCS)
Stigma
Reference groupsThis study investigates food fears that are ingredient-based, focusing on the case of high-fructose corn
syrup. The results of a national phone survey of 1008 U.S. mothers offer ﬁve preliminary sets of observa-
tions: ﬁrst, consumers with a fear of a speciﬁc ingredient – such as high-fructose corn syrup – may exag-
gerate and overweigh perceived risks. Second, such consumers may often receive more information from
the internet than from television. Third, they may be partly inﬂuenced by their reference group. Fourth,
ingredients associated with less healthy foods mainly hurt evaluation of foods perceived as relatively
healthy. Fifth, food fears may be offset when an ingredient’s history, background, and general usage
are effectively communicated. These ﬁndings suggest new insights for understanding how public health,
industry, and consumer groups can more effectively target and address ingredient fears.
 2014 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
It is not uncommon for consumers to develop ingredient-based
food fears, or for speciﬁc foods, macronutrients, and ingredients to
fall out of favor with the public. In past years, this has happened
with sugar, fat, sodium, high-fructose corn syrup (HFCS), mono
sodium glutamate (MSG), lean ﬁnely textured beef (LFTB), sodium
benzoate and others (Ayoob, 2014; Bredahl, Frewer, & Grunert,
1998; Wansink & Kim, 2000). While some ingredient food fears
are justiﬁed by objective evidence, others have unnecessarily
damaged some industries (Frewer, Howard, & Shepherd, 1998;
Wansink, 2004; Wohl, 1998). Given the potential impact of these
ingredient fears, it would be useful to know (1) who is most prone
to ingredient-based fears or display avoidance behavior, (2) what
are the overlooked antecedents to food ingredient avoidance, and
(3) what can be done to improve the perceived accuracy of the
public’s understanding of food risk without either magnifying or
minimizing the potential harm?
Drivers of risk assessment in food
Risk perceptions result from a variety of factors, both informa-
tional and affective. Objective calculation of risk takes into account
potential harm as well as the likelihood for harm (Lopes, 1992;
Slovic, 2000). While some judgments of risk follow an assessment
of objective information, subjective sense of risk can also be drivenby more emotional factors (Schwing & Albers, 1983; Slovic, 1987;
Slovic, Finucane, Peters, & MacGregor, 2004). There is often a gap
between objective assessments of risk (involving experts, damage
calculations and probability distributions) and the more subjective
assessment of risk by the public (Slovic, 2000). Even in cases when
objective criteria are used, a person can subjectively interpret
these criteria based on their affective response to it (Bohlm,
1998; Johnson & Tversky, 1983; Loewenstein, Weber, Hsee, &
Welch, 2001; Slovic, Fischhoff, & Lichtenstein, 1980). Ultimately,
how a person feels about the information plays a large role in
determining their assessment of risk (Finucane, Alhakami, Slovic,
& Johnson, 2000; Loewenstein et al., 2001; Slovic, Finucane,
Peters, & MacGregor, 2007). The reliance on feelings may be partic-
ularly prevalent in the food domain (Frewer, Fischer, Scholderer, &
Verbeke, 1998; Siegrist, Cousin, Kastenholz, & Wiek, 2007).
In the food domain, the interest in perceived risk (Frewer,
Scholderer, & Bredahl, 2003; Frewer et al., 2006; Hagemann &
Scholderer, 2009) has led to an increasing focus on psychological
drivers of risk perception that can complement the traditional
focus on objective evaluation of risk (Knox, 2000; Yeung &
Morris, 2001). Among the factors relating to evaluations of risk in
general and food risk in particular are familiarity, uncertainty, con-
trollability and severity of consequences (Ueland et al., 2012).
These factors relate to the technology of food production because
technological sources of food are perceived as more dangerous
than natural sources (Fischhoff, Slovic, Lichtenstein, Read, &
Combs, 1978; Slovic, 1987). Feelings of risk can result from nega-
tive associations with particular foods or processes, with particular
production techniques leading to a greater sense of risk (Grunert,
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ple, genetic modiﬁcation of foods (vs. cross-breeding) may have
negative associations that evoke feelings of risk and avoidance
(Brendahl, 2001; Burton, Rigby, Young, & James, 2001; Costa-
Font, Gil, & Traill, 2008; Cox, Evans, & Lease, 2007; Frewer,
Scholderer, & Lambert, 2003). This fear of technology in food pro-
cessing can damage one’s attitude toward the product (Cardello,
2003). It makes the product appear less familiar, more foreign,
and less certain (Ueland et al., 2012).
Uncertainty and the variability of consequences can play a
major role in determining consumers’ risk evaluation (Lopes,
1992; Miles & Frewer, 2003; van Kleef et al., 2007; Johnson and
Slovic, 1995). Yet interestingly, communicating uncertainty can
counterintuitively decrease risk assessment within some sub-
groups, leading them to believe that if the risk is not certain, it is
not necessary to be overly concerned about it (Van Dijk et al.,
2008).
Trust is another important factor inﬂuencing risk assessment in
the food domain (Leikas, Lindeman, Roininen, & Lähteenmäki,
2009).The source of information is one central element determin-
ing trust (Frewer et al., 2006) and driving food acceptability
(Siegrist et al., 2007). Consumers generally consider some informa-
tion sources (such as the experts) as more trustworthy than others
(such as the food industry) to supply food safety information
(Huffman, 2003; Leikas et al., 2009). Although the lack of trust in
an information source is generally believed to increase the sense
of risk, and decrease food acceptability (Eiser, Miles, & Frewer,
2002), trust can also be overshadowed by previously existing atti-
tudes towards food sources and production methods (Frewer et al.,
2003). This can lead some people to severely overestimate the risk
and others to underestimate it.
Particular factors may help mitigate feelings of risk from food.
Generally speaking, a sense of familiarity can mitigate perceptions
of risk (Song & Schwarz, 2009). Increased familiarity with a food
item may make it appear less risky (Fischer & Frewer, 2009). Sim-
ilarly, as food technologies become more familiar, they may appear
less dangerous to the public (Barrett & Abergel, 2000). The objec-
tive of the current research is to add to this growing literature by
uncovering some overlooked drivers that may amplify food fears,
regardless of their basis.
In the current paper, we describe the ﬁndings from a study of
1008 U.S. mothers to investigate these issues using HFCS as the
controversial ingredient. Following discussion of the results, sug-
gestions are offered as to how public health ofﬁcials, policymakers,
industry, and consumers can more effectively target and address
ingredient fears.
What are overlooked antecedents of ingredient avoidance?
It is often difﬁcult to isolate one’s dislike of an ingredient from
their dislike of the foods in which it is used or with which it is most
associated. As an analogue, much of the early panic around BSE
(Bovine Spongiform Encephalopathy or Mad Cow Disease) is
alleged by some to have been partly fueled by non-beef eaters –
including vegetarians (Groseclose, 2011). If consumers dislike the
foods that are associated with a particular ingredient (for instance,
indulgent snack foods or desserts), it may cast a shadow on the
ingredient itself – making it more likely to be feared (Braman,
Cohen, Gastil, Kahan, & Slovic, 2009). The ingredient may subse-
quently hurt evaluations of other foods to which it is added.
Such ‘‘guilt by association’’ may also help explain why other
ingredients have fallen into cycles of disfavor over the years. Salt,
fat, and sugar are disproportionately associated with processed
foods. HFCS is in a large number of products in the US, but the most
visible of these products are soft drinks, snack foods, and other
indulgences that are frequently associated with the obesityproblem. As a result, part of one’s dislike or concern about the
ingredient itself may be confounded with the dislike or concern
one might have for the products with which it is most associated.
An ingredient such as HFCS might be evaluated more negatively
because it is also used as a sweetener in snack foods, desserts,
and foods generally considered to be less healthful. Thus, HFCS
might be guilty by association.
Given its existing association with unhealthful foods, the ingre-
dient may impact one’s evaluation or attitude toward such foods
less (potentially due to a ﬂoor effect) than it inﬂuences evaluation
of foods that are ordinarily seen as healthier. When the ingredient
is coupled with food items perceived to be more nutritious, the
associations it has with unhealthy foods might spread to these
foods and lower their evaluations.
H1: When a stigmatized ingredient (such as HFCS) is introduced
into a product, it will more severely damage one’s attitude
toward a product perceived as healthier than toward a product
perceived as less healthy.
Furthermore, an ingredient that is perceived as being a very vis-
ible member (such as the market share leader) of a disapproved
category of products (such as sweeteners) could receive a dispro-
portionate degree of blame or visibility relative to similar but less
visible members of that category (Food Standards Australia New
Zealand., 2007). Aspartame is a good example. Of the ﬁve FDA-
approved artiﬁcial sweeteners (Acesulfame Potassium, Aspartame,
Neotame, Saccharine, and Sucralose), Aspartame is the current
market leader and the one most vigorously boycotted (Burdock,
Doull, & Magnuson, 2007). Similarly, HFCS is a market leader in
the non-artiﬁcial sweetener category. Accordingly, it may well be
that the concerns or negative attitudes towards HFCS is partly dri-
ven by a general negative attitude to sugar itself, but it is also
focused on HFCS because it is a particularly visible sweetener.
H2: Negative attitudes to highly visible market leaders within a
category (such as HFCS in the sweetener category) may partly
reﬂect a negative attitude toward all of the alternatives in that
same category.Who is most prone to ingredient avoidance?
Source credibility is important in establishing effective strate-
gies for risk communication (Frewer, Hedderley, Howard, &
Shepherd, 1996). The trust given to different sources can play a sig-
niﬁcant role in determining their assessment of risk (Frewer et al.,
1996). For instance, the Meyer’s Credibility Index (McComas &
Trumbo, 2001) has proven useful for measuring source credibility
in the context of environmental health-risk controversies, and it
would seem to be relevant for measuring food risks in a food crisis
situation. The Eurobarometer (European Commission., 1998)
reported on the most trusted sources of information concerning
food safety. These included consumer associations and national
authorities. The least trusted sources reported were commercial
sources such as producers, companies, and market vendors.
Individuals who have strong emotional positions on an issue –
such as fear of a particular ingredient – may selectively turn to par-
ticular information sources to obtain support for their pre-existing
opinions (Fischer, Jonas, Frey, & Kastenmüller, 2008; Jonas, Schulz-
Hardt, Frey, & Thelen, 2001; Klayman & Young-Won, 1987). Blogs
and Internet websites provide easy access to targeted information
that can support almost any pre-existing opinion. If a person has a
pre-existing opinion or fear of an ingredient, an Internet search can
easily return results that further support or conﬁrm their view-
point. Those who have ingredient fears may be more likely to seek
out such conﬁrmatory evidence for pre-existing opinions (Klayman
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ingredient-based fear is less likely to happen with the mainstream
media, which is more general and often more balanced in its cov-
erage of such topics (Harcup, 2005). Similarly, a person’s friends
and family are potentially more likely to provide opinions support-
ing their own perspective more than an impersonal, balanced
expert or health professional. Consequently, those possessing
ingredient food-fears might be likely to seek conﬁrming informa-
tion from sources such as the Internet, friends, and family instead
of from mainstream media or from health professionals.
H3a: Consumers who receive relatively more of their ingredient-
related information from the Internet and social media may be
more extreme (in this case, more ingredient avoidant) than
those who receive ingredient-information from mainstream
media.
H3b: Consumers who receive relatively more of their ingredient-
related information from friends and family may be more
extreme (in this case, more ingredient avoidant) than those
who receive ingredient-information from licensed health
professionals.
Classic research in social psychology shows that consumers can
adopt attitudes similar to those endorsed by members of their
reference group (van Ravenswaay, Smith, & Thompson, 1988).
The impact that social norms can have on attitude adoption
(Asch, 1951; Deutsch & Gerand, 1955; Hogg & Terry, 1996) has
contributed to what is now conventionally referred to as ‘‘The Prius
Effect’’. The Prius Effect describes the speciﬁc tendency of some
people to purchase a car (a Prius) that has a unique shape that
can easily be identiﬁed and is known as an environmentally-
friendly choice (Fatino, 2008). More generally, it is used to describe
consumers who behave or espouse certain beliefs because of what
it signals to a reference group that is important for them. For
instance, in a series of taste tests, consumers who were pro-
organic, rated cookies, potato chips, and yogurt as tasting more ﬂa-
vorful and as tasting lower in fat when they were labeled as
organic compared to when the identical foods were not labeled
as organic (Lee, Shimizu, Knifﬁn, & Wansink, 2013).
If avoiding an ingredient is consistent with the beliefs of one’s
friends or key reference groups, expressing a negative attitude
toward it could simultaneously allow one to express both self-
and group-identity. This has been suggested as a motivation for
consumers who forcefully extol the virtues of buying local or
organic foods, but who seldom buy these foods themselves
(Fatino, 2008). If this is the case, we should see that those who dis-
play a higher need for social approval may also be more prone to
express ingredient food fears or avoidance if they believe their ref-
erence group has a similar view. If so, those who express more food
fears might be consumers who – on average – place greater impor-
tance on their friends and reference groups knowing their attitudes
on key issues.
H4a: Consumers who avoid a particular ingredient may have a
higher need for social approval than those who do not avoid
them.
H4b: Consumers who avoid a particular ingredient are likely to
place greater importance on their friends knowing their
attitudes.What can be done to minimize the effects of misperceptions?
Trying to reduce ingredient food fears by providing increased
amounts of education is a standard public health strategy.
Generally this content is science-based. Yet while the scientiﬁcbackground of the target food ingredient is critical, an overlooked
aspect of educating consumers relates to the history and back-
ground of such ingredients. The more foreign or disconnected a
food is from a person’s every day experience, the easier it might
be to develop a fear or mistrust of it (Frewer et al., 1997; Wohl,
1998). Therefore, making the food ingredient appear less foreign
or more connected to familiar experiences may help reduce nega-
tive attitudes toward it. For instance, providing information about
an ingredient – about its history, how and where it is produced, or
how it is generally used – might foster a greater sense of familiar-
ity, and may help alleviate concerns.
Information that enhances feelings of familiarity tends to
reduce the sense of threat and to engender positive feelings
(Kunst-Wilson & Zajons, 1980; Maslow, 1937; Zajonc, 1980). This
may be particularly strong for foods (Bell, Cardello, Johnson,
Meiselman, & Tuorila, 1994; Birch & Sullivan, 1990). Any informa-
tion that enhances familiarity may reduce ingredient fears. Specif-
ically, informing consumers of the history of a food or its uses may
make it seem more familiar, which could – in turn – reduce nega-
tive attitudes towards the food.
H5: Providing consumers with the history, background, or uses
of a feared ingredient will result in less fear and greater
favorability.
Additionally, it is worth conducting a preliminary examination
whether simply changing the name of a feared ingredient would
give it less stigma (Schulze & Wansink, 2012). The names of
products have been shown to have meaningful effects on their
evaluation. For example, names which are harder to pronounce
lead people to evaluate foods as riskier (Song & Schwarz, 2009).
While there is insufﬁcient evidence to merit a formal hypothesis,
it is worth exploring whether simply changing a name can give a
previously feared ingredient a new beginning.
A recent survey by the Mintel Research Consultancy (2011) esti-
mates that 3% of the population is concerned with HFCS, and 4%
actively avoid it. Given its visibility in the public eye and given that
about 7% of the population are concerned about it or avoid it, HFCS
offers a relevant and newsworthy context in which to investigate
ingredient avoidance.
Method
We quantitatively tested these hypotheses by surveying a
nationwide sample of 1008 adult women between the ages 25
and 55 during 24 consecutive days in the fall of 2011. The phone
survey limited to women who had at least two children living at
home, and these women were selected using a nationwide com-
mercial panel managed by the MSR Company in Omaha, NE. These
women participated in the 22-min phone survey in exchange for
$4.00 in e-Rewards currency. Importantly, it was not the objective
of the study to sample a representative sample of the U.S. popula-
tion. Rather, the objective was to better understand a speciﬁc seg-
ment of consumers who are possibly most sensitive to food and
ingredient avoidance.
One of the initial questions was an open-ended question ask-
ing, ‘‘Is there any food ingredient that you have avoided in the
past three months?’’ Based on a standard segmentation conven-
tion, consumers who said they avoided HFCS were labeled as
HFCS avoiders, consumers who said they avoided sugar in general
rather than HFCS speciﬁcally were labeled Sugar Avoiders, and
those who had avoided neither in the past three months were
labeled as Non-avoiders. The categories were thus mutually exclu-
sive, such that consumers were categorized as belonging to only
one category. Those who speciﬁcally avoided HFCS but not sugar
in general were treated as one group. Those who avoided sugar
Table 1
When told a food contains HFCS, attitudes decreased most for foodsa generally
perceived as healthy (standard deviations in parentheses).
Control (n = 503) ‘‘Contains HFCS’’ (n = 499) t-Stata (p-value)
Granola 6.03 (2.12) 4.02 (1.99) 15.5 (<.001)
Yogurt 5.91 (2.02) 4.19 (2.06) 13.33 (<.001)
Cereal 6.36 (2.0) 4.42 (2.09) 14.95 (<.001)
Cookies 2.62 (1.87) 2.55 (1.82) 0.57 (.57)
a 1 = not very healthy, 9 = very healthy.
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avoided HFCS as well).
To examine H1 – the guilt by association hypothesis – the sam-
ple was randomly split into half, and each half was asked to rate
the healthfulness of four diverse foods selected in pretests: yogurt,
granola, cookies and presweetened cereal. These foods were cho-
sen because they are widely consumed, and generally perceived
by consumers as being either relatively healthy (yogurt and gra-
nola) or as being relatively less healthy (cookies and presweetened
cereal). One group was told the yogurt and the cookies contained
HFCS. The second group was told the granola and cereal contained
HFCS. Both groups rated all four products on 9-point scales (1 = not
healthy; 9 = healthy).
To examine H2, – about negative attitudes to sugar, in general –
respondents were asked a series of scaled questions targeted at
their concerns toward a wide range of ingredients, such as table
sugar, fat, HFCS, MSG, and so on. This was intended to examine
whether negative attitudes participants had towards HFCS might
reﬂect a more general objection to sugar. If that is the case, atti-
tudes should be similarly negative toward sugar as they would
be toward HFCS. Participants were asked to rate how positive their
opinion of each food was on a scale of 1 (=very negative) to 9
(=very positive) along with a ‘‘do not know’’ option. The list of
foods is included in Appendix A. These questions were intended
to examine whether attitudes towards HFCS, sugar, and corn sugar
were different from each other. Other foods were included ﬁller
questions to reduce the likelihood of demand effects (Bradburn,
Sudman, & Wansink, 2004).
To better understand the proﬁles of these three different
groups of consumers (H3), participants were asked to rate the
extent to which they agreed with 20 statements about HFCS
and corn sugar. These were statements which had been elicited
by a demographically similar group of women in interviews prior
to the development of the survey. Agreement to statements was
rated on a 9-point scale (1 = strongly disagree; 9 = strongly agree).
These statements are included in Appendix B. Participants were
then given the price of ﬁve different products containing HFCS
(cereal, salad dressing, soft drinks, cookies, and low-fat yogurt),
and asked how much more (or less) they would be willing to
pay for a version of the product that was instead sweetened with
table sugar. They were also asked to note where they received
information about HFCS and which sources were most inﬂuential.
The sources included friends/family, television, magazines, news-
papers, food package labels, Internet/online, health professional,
or other. Their need for social approval was determined through
the standard 10-item scale for that construct (Crowne &
Marlowe, 1960).
Finally, respondents were again split into two groups; half
were simply asked to rate the healthfulness of the natural sweet-
ener, Stevia, and the other half were given three sentences of his-
tory regarding the Stevia and were then asked to rate it. Next,
the same procedure was used to ask respondents to rate the
healthfulness of Sucralose, except that instead of giving the his-
tory of the product, participants were provided a list of the types
of products in which it is currently used. The reason for using
these two sweeteners is that they are generally less familiar to
the general consumer than HFCS, and they therefore provided a
good test case for the malleability of attitudes given different
information.
Demographic questions were collected at the end of the survey.
Given its potential relevance for food fears, we also measured edu-
cation level. Out of the 998 who reported their education level,
21.74% had a graduate degree and an additional 33.06% had college
degrees. Only 13.12% had no college education at all, and 1.5% did
not complete high school. The sample thus represented a fairly
highly educated segment of the population.Results
Data were analyzed using standard analysis of variance. Recall
that the answers to three broad sets of questions are being consid-
ered in this research. Of the 1008 individuals in this survey, 283
(28%) claimed to have avoided at least one food in the past three
months because it contained HFCS. For some of the analyses, the
focus was on HFCS avoiders (n = 283), sugar avoiders (n = 601),
and non-avoiders (n = 124). In other cases the entire sample was
used in the analyses. As noted earlier, respondents were catego-
rized as HFCS avoiders if they reported speciﬁcally avoiding HFCS,
sugar avoiders if they avoided sugar in general (but not HFCS spe-
ciﬁcally), and non-avoiders if they reported avoiding neither.
How do misconceptions lead to ingredient avoidance?
Consistent with H1, Table 1 shows that three of four foods were
rated as less healthy when they were claimed to contain HFCS:
granola [6.03 vs. 4.02; t(1, 1000) = 15.5; p < .0001], yogurt [5.91
vs. 4.19; t(1, 997) = 13.33; p < .0001], and cereal [6.36 vs. 4.42;
t(1, 994) = 14.95; p < .0001]. In other words, the addition of HFCS
led to less favorable evaluations when added to foods perceived
as healthier (vs. less healthy) (H1). The foods most inﬂuenced are
processed foods that are commonly perceived as relatively healthy
by most shoppers (Nestle, 2010), as reﬂected by high baseline
healthiness scores compared to other foods (such as cookies and
presweetened cereal). As expected, the inclusion of HFCS did not
reduce the health ratings of indulgent foods such as cookies [2.62
vs. 2.55; t(1, 998) = .57, p = .56], probably because they were seen
as less healthy to begin with.
To investigate the hypothesis that the most highly visible ingre-
dients within a controversial category (such as the sweetener cat-
egory) may arouse particularly strong negative attitudes (H2), we
examined whether the fear of HFCS may be partially confounded
with a concern about added sugar in general. While 28.1% of the
sample (N = 1008) speciﬁcally objected to HFCS (‘‘I limit or try to
avoid high-fructose corn syrup speciﬁcally’’), more than twice that
percentage (59.6%) indicated they were concerned with added
sugar in general – but not HFCS speciﬁcally. It is important to
realize, however, that the average mother in the study was not
generally favorable toward any foods with any form of added
sugar. Table 2 indicates that regardless of the form of the sugar –
HFCS or table sugar – nearly all mothers rated foods with added
sugar lower than the midpoint of the scale. This gap was signiﬁ-
cantly larger for HFCS avoiders than for sugar avoiders or non-
avoiders (p < .001).
Who is most prone to believing misconceptions?
Using a general linear model, our initial analysis focused on
how these three different segments of mothers differed in their
beliefs toward HFCS. As Table 3 indicates, HFCS avoiders expressed
a strong belief that HFCS gives you headaches, is dangerous for
children, cannot be digested, is bad for skin, makes one sluggish,
and changes one’s palate (all ps < .001). There were differences
Table 2
‘‘How positive are you toward foods with added sugar?’’a (standard deviations in parentheses).
HFCS avoiders (n = 283) Sugar avoiders (n = 603) Non-AVOIDERS (n = 124) F-Test DFs F-Stat (p-value)b
Food with HFCSc 1.95 (1.45) 3.17 (1.96) 4.47 (1.88) 2, 997 89.8 (<.0001)
Food with corn sugarc 2.89 (1.85) 3.76 (1.9) 4.96 (1.88) 2, 982 52.28 (<.0001)
Food with table sugarc 4.46 (1.94) 4.2 (1.97) 5.52 (1.98) 2, 994 23.06 (<.0001)
a 1 = very negative 9 = very positive.
b With the exception of attitudes towards table sugar between HFCS avoiders and sugar avoiders, for which there was no signiﬁcant difference, all contrasts between two
groups were signiﬁcant at a p < .0001 level as well.
c Results signiﬁcant at a .01 level or below.
Table 3
How beliefs about HFCS vary across segments (standard deviations in parentheses).
HFCS avoiders (n = 283) Sugar avoiders (n = 601) Non-avoiders (n = 124) F-test DFs F-Stat (p-value)a
Beliefs about HFCSc
HFCS gives you headachesb 4.51 (2.75) 4.30 (2.66) 3.31 (2.46) 2, 949 8.56 (.0002)
HFCS is dangerous for childrenb 5.13 (2.77) 4.54 (2.66) 3.77 (2.31) 2, 990 11.74 (.0001)
Your body cannot digest HFCSb 4.28 (2.53) 3.81 (2.49) 3.37 (2.33) 2, 947 6.11 (.002)
HFCS is bad for your skinb 4.84 (2.7) 4.21 (2.49) 3.77 (2.38) 2, 916 8.49 (.0002)
HFCS makes you sluggishb 6.06 (2.62) 5.68 (2.62) 3.77 (2.38) 2, 975 8.07 (.0003)
HFCS changes your palateb 5.78 (2.73) 5.36 (2.65) 4.65 (2.5) 2, 926 7.15 (.0008)
Beliefs about how much more foods would cost
If sweetened with table sugar instead of HFCS
Cereal (base = $3.50) $4.05 (1.17) $4.11 (1.14) $3.72 (.89) 2, 224 .88 (.41)
Salad dressing (price = $2.80) $3.23 (1.05) $3.38 (1.09) $3.20 (1.54) 2, 233 .54 (.58)
Soft drink 12-pack (base = $3.99) $4.13 (1.52) $4.44 (1.29) $3.85 (1.51) 2, 210 2.41 (.09)
Yogurt (base = $0.80) $1.10 (.48) $1.25 (1.05) $1.19 (0.69) 2, 266 .94 (.39)
a Contrasts are signiﬁcant at .05 or below except: bad for your skin and your body can’t digest between sugar avoiders and non-avoiders, and gives you headaches between
HFCS avoiders and sugar avoiders.
b Signiﬁcant at a .01 level or below.
c Bonferroni correction for 15 statements requires a .003 p-value for signiﬁcance. All results for beliefs are signiﬁcant at that level.
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also had considerably more negative opinions than non-avoiders,
though their beliefs were not as negative as those of HFCS-
avoiders.
Interestingly, despite these differences in beliefs, HFCS-avoiders
were not willing to pay more for a table sugar substitute compared
to those participants who did not actively avoid it. For instance, as
Table 3 indicates, when asked howmuch more they would be will-
ing to pay for a cereal, salad dressing, soft drinks, or yogurt that
contained table sugar for corn sugar, HFCS avoiders were not will-
ing to pay more the other groups (ps = .41, .58, .09. and .39
respectively).
As discussed in the introduction, food ingredient fears and
avoidance may relate to the source from which one gets the major-
ity of their information. It was hypothesized that a greater percent-
age of respondents who feared or avoided an ingredient would get
most of their HFCS information from the Internet and less from
broadcast television (H3a) when compared with non-avoiders. It
was also hypothesized that a greater percentage of respondents
who were ingredient avoiders would get most of their HFCS infor-
mation from friends and family and less from health professionals
when compared to non-avoiders (H3b). As Table 4 indicates, H3aTable 4
Where do you get the majority of your information about HFCS? (standard deviations in p
HFCS avoiders (n = 283) (%) Sugar avoid
Friends and family 4.95 2.82
Licensed health Professionals 4.59 3.49
Internet/online 24.38 29.96
Television 10.60 19.81
Magazines and newspapers 18.37 14.31
Food package labels 16.61 13.14
Other 16.25 10.65was conﬁrmed, but not H3b. Consistent with H3a, when compared
with the non-avoiders, HFCS avoiders were more likely to receive
more of their information from the Internet relative to non-avoid-
ers [24.38% vs. 10.97% – X2 = 6.88 for the two segments, p = .008]
and less from television [10.60% vs. 33.87%, X2 = 32.06, p < .0001].
In contrast, H3b was rejected. Both HFCS avoiders and non-avoiders
were equally unlikely to receive HFCS information from friends and
family (4.95% vs. 4.03%) as they were licensed health professionals
(4.59% vs. 3.99%).
Consistent with the Prius Effect, it was also hypothesized that
some food ingredient avoiders may be partially motivated to
manage or promote a speciﬁc image of themselves among their
friends (H4). Using the standard scale for social desirability
(Crowne & Marlowe, 1960), it was found that HFCS Avoiders dis-
played a higher need for social desirability than those who did
not express a concern about sugar content [7.63 vs. 7.19; F (1,
335) = 5.83; p = .02]. This consistent relationship between food
fear avoidance and social desirability occurred using age and edu-
cation as covariates. In general, there were signiﬁcant differences
in social desirability between these three segments [F(2,
710) = 2.95, p = .05], but especially between HFCS avoiders and
non-avoiders.arentheses).
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When asked how important it was for a person that their friends
know they hold certain values, HFCS avoiders gave signiﬁcantly
higher ratings than non-avoiders (see Table 5). That is, HFCS avoid-
ers reported it was more important to them that friends know they
buy organic foods and beverages [3.46 vs. 2.04; F(1, 850) = 19.55,
p = .0001]. Similarly, HFCS avoiders reported it was more impor-
tant to them that friends know they buy natural foods and bever-
ages [3.71 vs. 2.27; F(1, 850) = 17.13, p = .0001].What can be done to correct misconceptions?
Putting an ingredient in context by providing more details
about its history, functions, or use in other products (H5) can help
make an ingredient feel more familiar and less threatening. In our
study, 877 respondents were asked to rate their attitude about Ste-
via, a natural sweetener, on a 9-point scale (1 = not healthy;
9 = healthy). Half of the participants were given a short history of
the product and then asked to rate it. When given a short history
of the product, the health ratings of Stevia moved up from 5.18
to 5.61 [t(1, 876) = 2.62; p = .009]. Similar results were found when
respondents were given a description of the uses for Sucralose –
ratings of healthfulness increased from 3.43 to 4.09 [t(1,
886) = 4.36; p < .0001].
While offering more of a background about an ingredient might
reduce its likelihood of being a target of food fears, it may be that
simply changing a name could also help decouple unmerited
negative associations of the ingredient. To provide a preliminary
test to explore this, we experimented with how consumers might
respond to a different name – ‘‘corn sugar.’’ In this case, partici-
pants reported a more positive attitude to foods that were labeled
as containing ‘‘corn sugar’’ compared to foods that were labeled as
containing ‘‘high-fructose corn syrup’’ [3.66 vs. 2.98; t(1,
978) = 13.13; p < .0001]. However, even the name ‘‘corn sugar’’
still garnered less positive attitudes than the name ‘‘table sugar’’
[3.66 vs. 4.44; t(1, 977) = 11.12, p < .0001].Discussion
When health risks exist, food fears are merited. In other cases,
ingredient fears and avoidance may be wrongly based on the stig-
matization of an ingredient or on misinformation. These results
offer new preliminary insights about who is most prone to ingredi-
ent avoidance, where they receive their information, what types of
ingredients are most susceptible to being feared, and how fears
might be mitigated.
There appear to be at least two non-mutually exclusive moti-
vating factors behind ingredient avoidance. First, some individuals
may overweigh the perceived risks of the avoided ingredient. Sec-
ond, some individuals who avoid ingredients may have a greater
need for social approval among their reference group than those
with a more moderate view (though such effects were small in
our sample). This is a key contribution to the literature on risk
because it underscores a novel potential motivation – akin to the
Prius Effect – behind ingredient avoidance. Whereas past work
has comprehensively modeled the different ways in which individ-
uals assess risk and beneﬁts related to food concerns (Pennings,
Wansink, & Meulenberg, 2002), it has devoted less attention to
the motivations of those who express or act on those fears.
Also notable among these results is the ﬁnding that people with
ingredient avoidance received more of their news from Internet
sources than did those who do not avoid the ingredient. Addition-
ally, they received less of their information from television. This
highlights the need to consider and assess the sources through
which ingredient fears propagate. Although it is not clear whetherpeople with ingredient food fears are more likely to seek support
and conﬁrmation from the Internet, or whether information from
the Internet instead initiated these fears to begin with, this basic
association is a critical one. Future research may attempt to further
investigate the role of information sources in either originating or
in sustaining and supporting ingredient fears.
In assessing what particular ingredient within a category is
most likely to become a target for ingredient avoidance, it is useful
to note that HFCS has become more of a target than other sweeten-
ers and has attracted more negative media coverage and public
attention (Fulgoni, 2008). This might suggest that the most visible
ingredient within a category (such as the market share leader
within the sweetener category) may attract a disproportionate
amount of negative attention. This is not unlike what happens
when leaders in the fast food industry, soft drink industry, or
grocery industry are singled out for criticism. In such cases, it is
disproportionately the most visible of these ingredients that are
most criticized.
To address ingredient avoidance, the conventional approach of
industries and governments has been to educate consumers about
the science behind the ingredient. The current results suggest an
alternative approach. Familiarity is known to develop or encourage
positive attitudes and preferences (Maslow, 1937), especially with
food (Sullivan and Birch, 1990). Familiarity is also known to reduce
perceptions of risk (Sitkin & Pablo, 1992). In the food domain,
familiarity may reduce or enhance the feeling of risk (Fischer &
Frewer, 2009, Siegrist et al., 2007). Preliminary ﬁndings in this
study showed that participant’s views toward ingredients became
more positive when they were either a) informed about the history
and functions of the ingredient, or b) informed of the wide range of
familiar products that currently contain the ingredient – all factors
that contribute to familiarity with the product.
Future research and limitations
In this examination of ingredient fears, much of the focus was
on HFCS – in part because of the recent attention it has received
in both the mainstream media as well as in blogs and in social
media. The current research found a much higher percentage of
HFCS avoiders than was found by the Mintel Research
Consultancy (2011), but this may be because of the way the ques-
tions were asked. While the Mintel research asked people to list
the ingredients they actively and repeatedly avoid purchasing, we
more liberally classiﬁed avoiders as anyone who avoided consum-
ing a product that contained HFCS even once. While we believe
these ﬁndings are general in nature, some of them might be more
related to HFCS than to other ingredient avoidance. Future research
could focus on what endogenous dimensions of an ingredient may
exacerbate or moderate the effects investigated here.
Additionally, such research could also further develop and test
some of the preliminary insights of this current work. For example,
studies should provide stronger tests for H1, demonstrating that
ingredient fears hurt product evaluations to a greater extent when
the foods are initially viewed as being nutritious or healthful. Stud-
ies should also aim to demonstrate differences between foods in a
within-subject context in addition to the between-subject context
investigated here.
One area that particularly merits additional research is the
impact that social norms and social desirability have on ingredient
avoidance. Speciﬁcally, further research should investigate the
extent to which ingredient avoiders express their opinions because
of genuine concern as opposed to as a means of connecting with a
reference group. The focus of this study was on mothers because
they are widely considered to be the nutritional gatekeeper of most
families and because they inﬂuence an estimated 72% of what
their family consumes (Wansink, 2006). It is important to realize,
Table 5








‘‘It is important to me that my friends know that i buy organic foods and beverages’’ 3.46 (2.63) 2.62 (2.27) 2.04 (1.94) 19.55 (.0001)
‘‘It is important to me that my friends know that i buy natural foods and beverages’’ 3.71 (2.73) 2.92 (2.44) 2.27 (2.07) 17.13 (.0001)
Social desirability index 7.63 (.02) 7.45 (0.22) 7.19 (0.23) 5.83 (.02)
a 1 = strongly disagree, 9 = strongly agree.
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(such as men) as well as other categories of ingredients. It would
also be useful to know how food fears inﬂuence actual behavior
and purchase patterns. For instance, even though HCFS Avoiders
had negative attitudes toward HFCS, they were not willing to pay
more (compared to non-avoiders) for products that were sweet-
ened instead with table sugar. It is unclear at what point a price
difference would switch what they purchase.
Implications for governments, industry, and consumers
Food fears have had harmful effects on major industries
(Wansink, 2004). A great deal of government and industry atten-
tion is focused on how to accurately inform the public’s perception
of the safety of a food. In some cases, public perceptions of risk
should be increased, in other cases they should to be decreased.
Some of the preliminary insights offered by this research suggest
possible steps for government or industry to consider. For instance,
in appropriate cases, providing information regarding an ingredi-
ent’s history or the other products in which it is used may help
alleviate fears. To the extent that lack of familiarity and uncer-
tainty contribute to ingredient fears, providing such information
can help reduce fears.
If an ingredient is highly associated with products viewed as
less nutritious (such as snack foods or desserts), that ingredient
may be at a higher risk of becoming the target of food fears. In such
cases, it may be prudent to provide consumers – particularly those
who might be overly prone to ingredient avoidance – with a
history of the ingredient and the range of other product categories
– including healthier ones – in which it is used. More broadly, pro-
viding the public with a better understanding of an ingredient’s
history, functions, beneﬁts and extent of use would appear helpful
in preventing or in alleviating such fears.
For some consumers, an ingredient-based fear is the result of a
potential exaggeration of the risks of the ingredient (such as it
leading to obesity in general and child obesity in particular, a loss
in taste sensation, and so on), and a potential underestimation of
any beneﬁts the ingredient may provide (such as possibly decreas-
ing the price of host products, extending their shelf-life, and so
forth). It is important that a government agency, consumer group,
or industry trade association consider communicating both sides of
this equation (Röhr, Lüddecke, Drusch, Müller, & Alvensleben,
2005). Unfortunately, most past efforts have unfruitfully only
focused on misperceptions of risk and not on the overlooked
potential beneﬁts of the ingredients. Underscoring the beneﬁts of
stigmatized foods and ingredients has been proven to lead con-
sumers to rethink their food fears in lab experiments (Messer,
Kaiser, Collin, Payn, & Wansink, 2011), and deserves being further
investigated in the ﬁeld.
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List of Rated Foods
Organic Foods.
Foods with High-Fructose Corn Syrup.
Pro-biotic Foods.
Foods with Trans Fats.
Foods with artiﬁcial sweeteners.
Antibiotic-free foods Very Negative.
Foods with Corn Sugar.
Canned fruit in bi-hydrogen oxide.
Foods with Table Sugar.Appendix B.
Beliefs about HFCS
Your body can’t digest.
Has nutritional value.
Reduces food prices.
Is bad for your skin.
Makes you sluggish.
Gives you headaches.
Is only used in junk food.
Changes your palate.
Makes food taste better.
Is ﬁne in moderation.
Causes Obesity.
Is dangerous for children.
Gives consumers diabetes.
Is unnatural.
Is bad for the environment.References
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